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(57) Abstract 

Technical problem A simple protein Interaction analysis method with sufficient 
repeatability and a screening procedure are offered. 

Means for Solution How to screen the matter which interacts with this reporter 
protein by compounding this reporter protein by acellular protein synthesis In the 
detection approach of the protein interaction characterized by detecting an 
interaction with other matter using the reporter protein more than a kind under 
existence of the candidate matter more than a kind this reporter protein and an 
interaction are expected to be. 



Claim(s) 
Claim 1 

How to screen the matter which interacts with this reporter protein by compounding 
this reporter protein by acellular protein synthesis in the detection approach of the 
protein interaction characterized by detecting an interaction with other matter using 
the reporter protein more than a kind under existence of the candidate matter more 
than a kind this reporter protein and an interaction are expected to be. 
Claim 2 

The approach according to claim 1 characterized by the candidate matter more than 
a kind an interaction is expected to be being protein (candidate protein). 
Claim 3 

The approach according to claim 2 characterized by candidate protein being protein 
obtained by acellular protein composition 
Claim 4 

The approach according to claim 1 to 3 characterized by reporter protein being an 
enzyme or a receptor. 
Claim 5 

The approach according to claim 1 to 4 characterized by reporter protein being 
protein which participates in signal transfer. 
Claim 6 

The approach according to claim 1 to 5 that acellular protein synthesis is 
characterized by using at least one of a wheat germ extract, an Escherichia coll 
extract, and the reticulocyte lysates. 
Claim 7 

How to acquire this protein inactivated or activated by compounding protein by the 
acellular protein synthesis approach under existence of the matter which Interacts 
with this protein. 
Claim 8 

How to acquire the protein according to claim 7 characterized by the matter which 
interacts with protein being protein. 
Claim 9 

The approach according to claim 8 characterized by protein and the protein which 
interacts being protein activated by variation installation. 
Claim 10 

It is protein of the active type characterized by being protein of an active type or an 
inactive mold, and compounding the protein of this active type or an inactive mold 
by the acellular protein synthesis approach under existence of the matter which 
interacts with this protein, or an inactive mold. 



Claim 11 

Protein of the active type according to claim 10 characterized by the matter which 
interacts with this protein being protein, or an inactive mold. 
Claim 12 

Protein according to claim 11 characterized by the protein of an active type or an 
inactive mold and the protein compounded under existence of this protein being 
signal transfer system protein. 
Claim 13 

Protein according to claim 12 with which signal transfer system protein is 
characterized by being protein kinase, protein phosphatase, a receptor, and a 
transcription factor. 



Detailed Description of the Invention 
0001 

Field of the Invention 

This Invention relates to the interaction analysis between the protein using the 
protein by which acellular protein composition was carried out at the detail, and its 
application more about the approach of detecting the interaction between protein 
and the matter using the protein by which acellular protein synthesis was carried 
out. 
0002 

Description of the Prior Art 

A cell shows the response of growth, differentiation, gestalt change, cell death, etc. 
to the stimulus from the external world. Although stressful stimuli, a cell growth 
factor, a cell differentiation factor, etc. mainly have the stimulus from the external 
world, it is the intracellular signaling device which these stimuli are transmitted as 
information and tied up to a cell response. When a signal transfer device functions 
normally, growth and differentiation of a cell are put on the bottom of very strict 
control, but once this device is destroyed, a cell will carry out growth fission, 
without being controlled. Such a cell continues growth to infinity and sometimes 
comes to form a neoplasm. Since it is such, research of a signal transfer device has 
been done indispensable to solve the mechanism of tumorigenesis. 
0003 

As a means to transmit these signals by intracellular, the device by proteinic 
phosphorylation/dephosphorization is raised as especially main systems also 
acetylation of protein, the device by second messengers, such as cyclic AMP, and in 
it. A cell activates many transfer devices to one certain stimulus. The signal transfer 
path sometimes branches or joins, and occasionally, a certain specific factor Is 
presenting the very complicated modality as it is as being concerned with the signal 
transduction of two or more paths In which relation is not found apparently 
Therefore, In spite of making research for many years and acquiring very many 
knowledge, as for this field, many still unknown points are left behind. 
0004 

Information is transmitted by interacting with two or more specific factors with the 
respectively independent or protein which participates in signal transfer. If an 
example is given, the MAP kinase which is a kind of protein kinase will receive the 
phosphorylation by another protein kinase MAP kinase kinase. In response to the 
phosphorylation by the MAP kinase kinase, it is activated for the first time, you 
phosphorize MAPKAPK (MAP kinase activated protein kinase) which is target protein 
of a MAP kinase, and It is made to be activated, or you phosphorize a transcription 
factor, and make it activated, and the MAP kinase is performing gene expression 
control with which the transcription factor is concerned, a MAP kinase receives 



control the singularity of the responsibility protein which phosphorizes a MAP kinase, 
or the target protein which a MAP kinase phosphorizes is strict, and according to 
the protein kinase of other type ~ there Is nothing — moreover - or the MAP 
kinase itself phosphorizes except specific target protein, and it does not control 
activity 
0005 

If the path which activates a MAP kinase is followed for the upstream, the MAP 
kinase kinase kinase which phosphorizes a MAP kinase kinase further and controls 
activity exists. Although it is said that the protein with which a MAP kinase kinase 
kinase is also the existence which has received control by the upstream factor, and 
is called a MAP kinase kinase kinase kinase to the activation, and the protein called 
low-molecular-weight G-protein are involving, the device is not yet solved 
completely. 
0006 

As a kind of the protein concerned with activation of a MAP kinase kinase kinase, 
although proteinkinase C is mentioned, this proteinkinase C is protein to which that 
existence became clear by another research from the first, and the relation with a 
MAP kinase kinase kinase becomes clear by next research. Although a MAP kinase 
and proteinkinase C were known for the field of signal transfer comparatively for 
many years, about each molecule participating in each other in what kind of path, 
there are many points **** / un- in this way. 
0007 

Even if it limits the protein in connection with signal transfer to that it is supposed 
that the function has become clear to some extent by current, the number Is 
reaching it at the huge thing. Many researches which search for the relevance in 
the signal transfer path of each protein have so far been done. However, current is 
identified still one after another, and the new factor by which it is presupposed that 
a transfer path **** / un- is participated In about many and a signal transfer 
system clarifies the whole aspect of those relevance, and is conjectured that are 
not easy and a great effort continued to be needed. 
0008 

The method of introducing a gene into other hosts, such as extract purification or 
Escherichia coli, and an animal cell, from the body tissue which the protein has 
discovered, carrying out extensive composition of the protein, carrying out extract 
purification of it, and examining the property within a test tube has been used for 
research of the protein of a signal transfer system. However, time amount and an 
effort will be seriously spent on a proteinic extract and purification, and the number 
of the protein which can be examined though natural will also be limited to them. 
0009 

Moreover, the protein which is easy to condense at the time of protein composition 
formed and insolubilized the inclusions body as a general description of the protein 
synthesis method using Escherichia coli, and losing the activity as protein and 
protein as toxicity shown to a host cell had faults, such as having been difficult to 
compound. 
0010 

Furthermore, it faces compounding the protein of a signal transfer system, the 
same as that of the living thing kind with which the protein which it is 
going to discover especially originates, or when using the cell of a close 
relationship The effect of phosphorylation, fatty-acid addition, etc. by other signal 
transfer system protein discovered to the host cell at the proper which Is not 
desirable, for example, effect, was unescapable, and in order to have coHected the 
compounded protein in the so-called intact condition, it was in the situation which 
must be referred to as unreliable. Moreover, this can say the same thing, also when 
carrying out isolation purification of the purpose protein from a body tissue. 



0011 

Moreover, the superfluous manifestation of the target gene Is carried out in the 
originating cell, and, generally the method of analyzing the function of the purpose 
gene is used by observing the phenotype. However, by this approach, it can be told 
to the purpose for which the effectiveness of an intervention of that protein 
analyzes how it interacts with the protein of others protein / that / itself directly 
since effect appears in the end of a signal transfer path in many cases that it is 
unsuitable. Moreover, by carrying out a superfluous manifestation, the effect which 
originally cannot take place sometimes appears plentifully, and it may cause trouble 
to analyzing an original function In the living body. 
0012 

On the contrary, although the approach of there being also an approach called the 
gene knocklng-out method to which deletion of the purpose gene Is carried out, 
growing not cell level but the Individual which actually has the genotype, and 
observing a phenotype was taken, there was the same trouble as the superfluous 
discovered method. 
0013 

Furthermore, it is the analysis approach of an Interaction that a Two-hybrid system 
is also used briskly in recent years. However, this approach also had various limits 
and there were many troubles - it is easy to produce the case where an interaction 
cannot be measured, and false posltivity. 
0014 

As an approach of conquering the fault of the synthesis method of the protein using 
the system of the above cells, the protein synthesis method by the acellular protein 
synthesis system has come to capture the spotlight In recent years. As for current 
and an acellular protein synthesis system, what used the extract from a living body 
cell is in use, and what originates in Escherichia coli, a wheat germ, and rabbit 
reticulocyte also in It Is used especially widely. Since supply of a raw material is 
comparatively easy, more generally the system originating in especially Escherichia 
coli is used, even if it compares with other two systems. However, Escherichia coli 
is a prokaryotic cell, and when it is going to compound the protein of the eukaryotic 
cell origin, especially the protein of the Homo sapiens origin, many examples which 
fail in composition, without a synthetic system suiting well are seen. Especially 
composition of the protein which participates in signal transfer has been made 
difficult composition by the celt free system of the Escherichia coll origin In rule of 
thumb. 
0015 

On the other hand, since wheat is eukaryote as compared with the acellular protein 
synthesis system of the Escherichia coli origin, it is supposed that It Is suitable of 
the protein synthesis system of the wheat origin with human protein synthesis. 
Moreover, since the Ingredient was far supplied easily even If compared with rabbit 
reticulocyte, it was promising also especially in the acellular protein composition 
system. However, the combined efficiency was poor by mixing of the protein 
synthesis inhibitor of internality until now. It became clear that the RNA glycosidase 
called "Tori Ching" has checked proteinic composition recently, and it turned out 
that this "Tori Ching" is doing localization to the albumen component of a wheat 
seed in large quantities. Then, it is reported by by removing an albumen 
component from a germ nearly completely by washing as a means to raise the 
effectiveness in the acellular protein synthesis system using a wheat germ extract 
that protein synthesis effectiveness can be raised now by leaps and bounds (for 
example, nonpatent literature 1 reference). 
0016 

Nonpatent literature 1 

Madin and others (2000) Proc.Natl.Acad.Sci.USA, 97, 559-564 



0017 

Problem(s) to be Solved by the Invention 

Since it seemed that it stated above, the approach of screening a simple interaction 
partner with sufficient repeatability centering on the protein concerning signal 
transfer was searched for. That is, the purpose of this invention is offering the 
simple Interaction analysis method of protein and the matter with sufficient 
repeatability, and a screening procedure. Moreover, there are few impurities and it 
Is offering the protein for interaction detection of the protein and the matter which 
can perform easily and correctly structural change accompanying change of a 
condition, especially change of activity, and measurement of chemical modification. 
0018 

Means for Solving the Problem 

In order to attain the aforementioned purpose, under the conditions which added 
the candidate matter more than a kind with which this invention persons repeat 
research wholeheartedly and an interaction Is expected to be By compounding 
signal transfer system protein by the acellular protein synthesis system, and 
making it react mutually This signal transfer system protein is made to activate or 
Inactivate by the interaction of this candidate matter and this signal transfer system 
protein compounded by the acellular protein synthesis system. By measuring the 
activity of this signal transfer system protein activated or Inactivated, it came to 
complete a header and this invention for the approach of judging the existence of 
the interaction between each matter. 
0019 

That is, this invention consists of the following items. 

(1) How to screen the matter which interacts with this reporter protein by 
compounding this reporter protein by acellular protein synthesis In the detection 
approach of the protein interaction characterized by detecting an interaction with 
other matter using the reporter protein more than a kind under existence of the 
candidate matter more than a kind this reporter protein and an Interaction are 
expected to be. 

0020 

(2) The approach given in (1) characterized by the candidate matter more than a 
kind an interaction is expected to be being protein (candidate protein). 

0021 

(3) An approach given in (2) characterized by candidate protein being protein 
obtained by acellular protein composition 

0022 

(4) An approach given In either of (1) - (3) characterized by reporter protein being 
an enzyme or a receptor. 

0023 

(5) An approach given in either of (1) - (4) characterized by reporter protein being 
protein which participates In signal transfer. 

0024 

(6) Approach given in either of (1) - (5) to which acellular protein synthesis is 
characterized by using at least one of a wheat germ extract, an Escherichia coll 
extract, and the reticulocyte lysates. 

0025 

(7) How to acquire this protein inactivated or activated by compounding protein by 
the acellular protein synthesis approach under existence of the matter which 
Interacts with this protein. 

0026 

(8) How to acquire the protein of a publication to (7) characterized by the matter 
which Interacts with protein being protein. 

0027 



(9) An approach given In (8) characterized by protein and the protein which 
interacts being protein activated by variation installation. 

0028 

(10) It is protein of the active type characterized by being protein of an active type 
or an inactive mold, and compounding the protein of this active type or an inactive 
mold by the acellular protein synthesis approach under existence of the matter 
which interacts with this protein, or an inactive mold. 

0029 

(11) Protein of an active type given in (10) characterized by the matter which 
interacts with this protein being protein, or an inactive mold. 

0030 

(12) Protein of an active type or an inactive mold, and protein given in (11) 
characterized by the protein compounded under existence of this protein being 
signal transfer system protein. 

0031 

(13) Protein given in (12) to which signal transfer system protein is characterized 
by being protein kinase, protein phosphatase, a receptor, and a transcription factor. 
0032 

Embodiment of the Invention 

This invention is the detection approach of the interaction of the protein 
characterized by detecting the interaction between protein of this reporter protein, 
and other matter (candidate matter) and other desirable protein (candidate protein) 
using the protein more than a kind (reporter protein) first. Here, reporter protein 
means the protein which receives an interaction with candidate protein, and the 
candidate matter or candidate protein means the matter or protein which expects 
to give an Interaction to reporter protein. 
0033 

Although not limited especially as reporter protein in this invention, what has a 
measurable change of a condition is desirable in a certain form. 
With change In the condition of saying here, it meets and change of the degree of 
an interaction with other matter, such as change of chemical change of qualification 
of physical change of the complex formation by association, change of a proteinic 
spacial configuration, etc. and a protein molecule, dequalification, etc. and activity, 
etc. is mentioned. 

By measuring change of these conditions, the existence of the interaction of 

receptor protein and other matter is detected. 

0034 

The interaction as used in the field of this invention means that reporter protein 
receives change of a condition from other matter in a certain form as mentioned 
above. 

As for detection of an interaction, it is desirable to detect by change of the activity 

as protein from the field of simple nature. 

0035 

From the above-mentioned thing, as reporter protein, the protein In which activity 
measurement is possible is desirable, and an enzyme or a receptor is specifically 
desirable from the simplicity of measurement. Although not limited especially as an 
enzyme, signal transfer system enzymes, such as protein kinase and protein 
phosphatase, a protease, etc. can be mentioned. Moreover, as a receptor, what the 
change in enzyme activity is regarded as is preferably used by the interaction. For 
example, the receptor which has ATPase activity is desirable. 
0036 

Moreover, any of the acellular imprint translation conjugated system which the 
acellular protein synthesis system in this invention means the technique which 
compounds protein and a polypeptide based on the information included In nucleic 



acids, without using a cell, and carries out based on the information from the 
acellular translation system which specifically adds mRNA and compounds protein 
and a polypeptide chain, or DNA, compounds mRNA, and compounds protein and a 
polypeptide chain further are sufficient. 
0037 

Furthermore, in the acellular protein synthesis system in this Invention, a wheat 
germ extract, an Escherichia coll cell extract, and a reticulocyte lysate are used 
suitably. 
0038 

Furthermore, a wheat germ extract is used preferably. It Is reported that protein 
synthesis effectiveness can be raised now by leaps and bounds by removing protein 
synthesis Inhibitor recently (Madin K et al. (2000) Proc.Natl.Acad.Sci.USA, 97, 559- 
564), and since the product using the principle is sold, it can be said that It is 
desirable to use (PROTEIOS cell-free protein synthesis kit:Toyobo make) and it. 
0039 

An approach well-known as an approach of compounding protein using the acellular 
protein synthesis approach can be used as it is, and when using a commercial kit, it 
can compound according to the description. 
0040 

If the candidate matter used for this invention is conjectured to have a certain 
effect on activation of reporter protein etc., it Is not limited metal ions / the 
organic compound of low-moiecular and a macromoiecule, a saccharide, 
protein, inorganic ion, and / especially , but it is desirable that it is protein 
(candidate protein) as candidate matter in order to analyze the complicated 
interaction of the protein of an ecosystem. 
0041 

the candidate protein which has in this invention and is - the extract from a 
natural product, and a compost — any are sufficient. In the case of a compost, you 
may compound using what kind of approach, but the acellular protein synthesis 
approach is used preferably. Moreover, since there are few impurities, the protein 
obtained by acellular protein synthesis can measure change of the condition of 
reporter protein, especially change of activity easily and correctly. 
0042 

Moreover, as for the protein for the interaction detection between protein used for 
this invention, it is desirable that it is signal transfer system protein. 
Signal transfer system protein here points out the generic name of a series of 
protein which participates In an intracellular signaling path, or its part. As protein 
kinase, as protein phosphatase, KARUSHI new phosphorus, MAP kinase 
phosphatase, etc. can use an EGF receptor, a PDGF receptor, etc. as a receptor, 
and, specifically, a MAP kinase, a MAP kinase kinase, protelnkinase C, non-acceptor 
mold tyrosine kinase, etc. can desirable still more specifically protein kinase, 
protein phosphatase a receptor, a transcription factor, etc. use c-Fos, c-Jun, 
etc. as a transcription factor. 
0043 

Moreover, In this invention, candidate protein can be easily screened by measuring 

activity change of these receptor protein. 

0044 

On the other hand, especially as candidate protein as used in the field of this 
invention, it is not limited but the protein at large considered to interact in reporter 
protein Is included. It Is like the case / in the case of screening, it may be 
independent in candidate protein, and the mixture which coexpressed various 
protein from the library where two or more candidate protein may be made to act 
on coincidence in, and candidate protein is probably contained further. 
0045 



moreover, as an approach of screening concretely Divide a library into some groups 
and the protein of the group of each an acellular protein synthesis system is 
made to discover. Acellular composition of the reporter protein is carried out under 
the conditions which added the pool of the protein made to discover for every group, 
respectively. The activity of reporter protein is measured, it presumes in which 
group target candidate protein is contained first, and the approach of dividing a 
group further, analyzing and going is mentioned. 
0046 

Although carried out by using a MAP kinase as reporter protein in the example 
mentioned later, using the configuration-active type variant (Brunet A et al.(1994) 
Oncogene 9, 3379-3387) of a I^AP kinase kinase as candidate protein That the 
configuration-active type variant of a MAP kinase kinase exists about 1-/100 among 
the groups of candidate protein Since it was possible to have measured activation 
of reporter protein (MAP kinase), it was shown that this invention is very effective 
in screening. 
0047 

Moreover, this invention offers the approach of acquiring the protein Inactivated or 
activated by compounding protein using the acellular protein synthesis approach 
under existence of the quality of the candidate matter this protein and an 
interaction are expected to be, and making it react mutually. 
0048 

It is the matter which will activate the candidate matter said here if the protein of 
an active type or an inactive mold and the protein which Interacts Interact with an 
active type or the protein of inactivation, it will be made to Inactivate if it is protein 
of an active state, and it is protein of an inactive condition. 
0049 

As the protein of an active type or an inactive mold, and protein which interacts, 
although wild type protein may be used, activation may be required, and if needed, 
the protein itself can introduce variation, it can be activated and can be used. Point 
mutation, deletion, etc. can be mentioned as a variation. The configuration-active 
type variant which does not receive the control from other protein for MEKl was 
created in the example which actually shows the significance of this invention, and 
by introducing two amino acid substitution and one deletion into MEKl which is a 
kind of protein kinase showed activation of ERK2 which is a kind of protein kinase 
to it using this. ERK2 was activated by MEKl of a variant and the significance of 
this Invention was shown. 
0050 

Moreover, this invention is protein activated or inactivated according to the above- 
mentioned approach. As protein, signal transfer system protein is desirable. 
By using this approach, the very complicated activation or adjustment of 
inactivation protein can be made to finish with a conventional method for a short 
time very much, and there are few impurities and the protein suitable for using for 
analysis can be obtained easily. 

Therefore, it also becomes easy by using this protein to analyze proteinic activity, 

structural change In the inactive condition, qualification change, etc. 

0051 

Hereafter, the screening procedure of the protein interaction In this invention is 
explained to a detail. 

The thing of what kind of usual presentation may be used for the cell-free extract 
used for this invention. However, when protein combined efficiency and the 
simplicity of handling are taken into consideration, it is desirable to use a wheat 
germ origin extract. When using for acellular protein synthesis reaction mixture 
DNA which carries out the code of the protein of the purpose besides a cell-free 
extract, or RNA and DNA, It is optimum dose ****** about ATP regenerating 



systems, such as energy sources, such as RNA polymerase, amino acid, the buffer 
solution, and ATP or GTP, creatine phosphate, and creatine l<inase, a stabilizing 
agent, a RNase inhibitor, etc. As for reaction temperature, 23 to 26 degree C is 
suitable. 
0052 

mRNA used as the mold of protein synthesis is offered by the imprint reaction by 
RNA polymerase from DNA. The object of what kind of usual structure may be used 
for the RNA polymerase used for this invention. However, when mRNA imprint 
effectiveness and the simplicity of handling are taken into consideration, T7 of 
marketing and the RNA polymerase of the virus origin of SP6 grade are desirable, 
0053 

The template DNA used for this invention has the promoter array which RNA 
polymerase combines, and the structure where the open reading frame of the 
purpose gene Is arranged on the lower stream of a river. Desirably, that in which a 
translation enhancement array is Included between a promoter and an open reading 
frame is good. Moreover, it is desirable that it is the gestalt of the plasmid DNA 
arranged on a suitable vector. Where all DNA that carries out the code of the 
protein to compound is mixed, the 1 system of reaction may perform the Imprint of 
DNA in this invention, and, of course. It may compound RNA separately from the 
gene which carries out the code of each protein, and may mix each RNA at a rate of 
arbitration after composition. 
0054 

The gene of the candidate protein used for this Invention may choose as arbitration 

the gene of the known protein with which possibility of interacting to reporter 

protein is suggested, or the gene of protein strange on a functional target with high 

possibility of doing an operation structurally, and may include all genes at random 

or comprehensively. 

0055 

Example 

An example explains the detail of the invention in this application. The invention In 

this application is not limited at all by these examples. 

0056 

Example 1 

Cloning of Homo sapiens origin ERK2 (I^APKl) gene 

Isolation purification of the mRNA of the HeLa-cell origin was carried out, and cDNA 
was compounded by the reverse transcription reaction by making this into mold. 
ReverTra Ace (R) and the (Toyobo make) were used for the reverse transcription 
reaction. The PGR reaction was performed by using compound cDNA as mold using 
sense primer MAPKl-F (array number 1) and antisense primer MAPKl-R (array 
number 2). an PGR reaction - KOD-Plus-DNA polymerase (Toyobo make) - using 
it - each primer 50pmol, magnesium sulfate ImM, dATP, dTTP, dGTP, and dGTP -- 
0.2 mM(s) each and KOD-Plus- an exclusive buffer -- Ix concentration and KOD- 
Plus- the system of reaction of DNA polymerase 1 unit and the SOmicro of the last 
volume I - 94-degree-G 2 minutes, and 94-degree-C 15 seconds and 60- 
degree-C 20 seconds, and 68-degree-C 1 minute -- x — it reacted at the 
temperature of 25 cycle. The PGR product was refined, subcloning was performed 
to the EcoRV site of exclusive vector pEU3-NII of acellular protein synthesis kit 
"PROTEIOS (TM)" attachment, and plasmid pEU-MAPKl was built. 
0057 
Example 2 

Gloning of the configuration-active type variant of Homo sapiens origin MEKl gene 
Magnification of I^^EKl gene and installation of configuration-active type variation 
were performed to coincidence by performing nested-PGR of five steps by using as 
mold cDNA which carried out reverse transcription from mRNA of the HeLa-cell 



origin. 

Isolation purification of the mRNA of the Helj-cell origin was carried out and 
specifically, cDNA was compounded by the reverse transcription reaction by mal<ing 
this into mold. ReverTra Ace (R) and the (Toyobo make) were used for the reverse 
transcription reaction. The PCR reaction was performed by using compound cDNA 
as mold using sense primer MEKl-F (array number 3) and antisense primer MEKl-R 
(array number 4) (first step), an PCR reaction -- KOD-Plus- DNA polymerase 
(Toyobo make) -- using it -- each primer SOpmol, magnesium sulfate ImM, dATP, 
dTTP, dCTP, and dGTP -- 0.2 mM(s) each and KOD-Plus- an exclusive buffer -- Ix 
concentration and KOD-Plus- the system of reaction of DNA polymerase 1 unit and 
the SOmicro of the last volume I - 94-degree-C 2 minutes, and 94-degree-C 15 
seconds and 60-degree-C 20 seconds, and 68-degree-C 1 minute - x - it 
reacted at the temperature of 20 cycle. The PCR reaction was performed by the 
same reaction condition as the above by using the amplified PCR product as mold 
using the primer of two sorts of combination of sense primer I^EKl-F, antisense 
primer MEKl-CAR (array number 5), and sense primer MEKl-CAF (array number 6) 
and antisense primer MEKl-R (the second step). The base sequence which 
introduces amino acid substitution (Ser218Glu, Ser222Glu) is included in MEKl-CAF 
and MEKl-CAR. The PCR reaction was performed by the same reaction condition as 
the above by using two sorts of PCR products as mold using sense primer MEKl-F 
and antisense primer MEKl-R (the third step). The PCR reaction was performed by 
the same reaction condition as the above by using the amplified PCR product as 
mold using the primer of two sorts of combination of sense primer MEKl-F, 
antisense primer MEKl-AaR (array number 7), and sense primer MEKl-AaF (array 
number 8) and antisense primer MEKl-R (the fourth step). The base sequence 
which introduces the silence variation which destroys at least the Aat I cutting 
section of the 525th place Is included in MEKl-AaF and MEKl-AaR. The PCR 
reaction was performed by the same reaction condition as the above by using two 
sorts of PCR products as mold using sense primer MEKl-F and antisense primer 
MEKl-R (the fifth step). Subcloning of the amplified PCR product was carried out to 
the EcoRV site of the above-mentioned pEU3-NII vector, and intermediate-field 
plasmid pEU-MEKl-XE was built. By cutting this plasmid to two Aat I sites, and 
connecting again at a Ligation reaction, deletion of the DNA fragment in the 
meantime was carried out, and pEU-MEKl-CA was built. 
0058 
Example 3 

Composition by the acellular protein synthesis system of a MEKl configuration- 
active type variant 

It is Thermo T7, using the above-mentioned plasmid pEU-MEKl-CA as mold. mRNA 
was compounded by RNA polymerase (Toyobo make), respectively. The bufl'er 
permutation of the compound mRNA was carried out at the buffer mix solution of 
purification and "PROTEIOS (TM)" attachment using the G-25micro spin column 
(product made from Amersham), and acellular protein synthesis by the 
superposition method was performed. 

A superposition method reaction is set on 96 hole plate. Sterilized water 1 Smicrol 
buffer #2 2.0microl of "PROTEIOS (TM)" attachment. Creatine kinase (10mg/(ml))' 
1.7microl of "PROTEIOS (TM)" attachment, RNase inhibitor (40U/mul, Toyobo 
make) l.Omicrol, wheat germ extract lO.Omicrol of "PROTEIOS (TM)" attachment, 
It carried out by carrying out multistory of the reaction mix solution whicli 
consists of purification mRNA liquid (0.3-0.4microg/mul) 33.5microl of the 
pEU-MAPKl origin which carried out the buffer permutation to the bottom of 
250micro of buffer mix solutions I beforehand poured distributlvely on 96 hole plate. 
The reaction was performed at 26 degrees C for 16 hours. The buffer permutation 
of the compound ERK2 protein was carried out at the buffer mix solution of 



purification and "PROTEIOS (TM)" attachment using the G-25micro spin column, 

0059 

Example 4 

Composition by the acellular protein synthesis system of ERK2 under MEKl 
configuration-active type variant existence 

It is Thermo T7, using above-mentioned plasmid pEU-MAPKl as mold. mRNA was 
compounded by RNA polymerase (Toyobo make), respectively. The buffer 
permutation of the compound mRNA was carried out at the buffer mix solution of 
purification and "PROTEIOS (Tl^)" attachment using the G-25micro spin column 
(product made from Amersham), and acellular protein synthesis by the 
superposition method was performed. 

A superposition method reaction is set on 96 hole plate. Sterilized water l.Smlcrol, 
buffer #2 2.0microl of "PROTEIOS (TM)" attachment, Creatine kinase (10mg/(ml)) 
1.7mlcrol of "PROTEIOS (TM)" attachment, RNase inhibitor (40U/mul, Toyobo 
make) l.Omicrol, wheat germ extract lO.Omicrol of "PROTEIOS (TM)" attachment. 
Purification mRNA solution (0.3-0.4microg/mul) 13.4microl of the pEU-ERK2 origin 
which carried out the buffer permutation, It carried out by carrying out multistory 
of the reaction mix solution which consists of purification protein solution 
20.1microl of the MEKl configuration-active type variant which carried out 
the buffer permutation to the bottom of 250micro of buffer mix solutions I 
beforehand poured distributively on 96 hole plate. The reaction was performed at 
26 degrees C for 16 hours, 
0060 
Example 5 

Enzyme activity measurement of ERK2 

Activity measurement of ERK2 compounded by acellular protein synthesis was 
performed. 

Specifically, the buffer permutation was performed for acellular protein synthesis 
reaction termination liquid to the MAP icinase buffer (25 mM Tris-HCI, pH7.5, 0.5mM 
EDTA, 0.5mM EGTA, 0.05% Triton X-100) using the G-25micro spin column 
(product made from Amersham). Activity measurement was performed by using 
the protein solution after this buffer permutation as sample liquid. p42 / p44 MAP 
Kinase Enzyme Assay System (product made from Amersham) was used for activity 
measurement. 

The result is shown in drawing 1 . The enhancement of activity whose ERK2 at the 
time of adding a MEKl configuration-active type variant and performing an acellular 
protein composition reaction compared with ERK2 at the time of performing a 
synthetic reaction, without adding a MEKl configuration-active type variant exceeds 
1000 times was checked. It came to be proved anew that this result has the 
relation with which it has suggested strongly that ERK2 was activated by MEKl, 
saying, and two kinds of this protein Interacts. It is thought that this result is a' 
good example which shows that it Is a means effective in proving the existence of 
the interaction of the protein whose this invention is two kinds with mutual 
indefinite relation, and it is expected that the application to the signal transfer 
system protein of other classes is attained. 
0061 
Example 6 

Coincidence composition by the acellular protein synthesis system of a MEKl 
configuration-active type variant and other protein 

It is Thermo T7, using as mold what mixed the plasmid mixed liquor (the following, 
library) which carried out equivalent mixing of 99 kinds of unrelated genes which 
carried out cloning to the pEU3-NII vector as well as above-mentioned plasmid 
pEU-MAPKl, and the above-mentioned pEU-MEKl-CA, respectively at a rate of 1:1. 
mRNA was compounded by RNA polymerase (Toyobo make). The buffer 



permutation of the compound mRNA was carried out at the buffer mix solution of 
purification and "PROTEIOS (TM)" attachment using the G-25micro spin column 
(product made from Amersham), and acellular protein synthesis by the 
superposition method was performed. 

A superposition method reaction is set on 96 hole plate. Sterilized water l.Smicrol 
buffer #2 2.0microl of "PROTEIOS (TM)" attachment, Creatine kinase (10mg/(ml)) 
1.7microl of "PROTEIOS (TM)" attachment, RNase inhibitor (40U/mul, Toyobo 
make) l.Omicrol, wheat germ extract lO.Omicrol of "PROTEIOS (TM)" attachment, 
It carried out by carrying out multistory of the reaction mix solution which 
consists of purification mRNA equivalent mixed liquor (0.3-0.4microg/mul) 
33.5microl of the library origin which carried out the buffer permutation to 
the bottom of 250micro of buffer mix solutions I beforehand poured distrlbutively 
on 96 hole plate. The reaction was performed at 26 degrees C for 16 hours 
0062 
Example 7 

Composition by the MEKl configuration-active type variant and the acellular protein 
synthesis system of ERK2 under other protein existence 

It is Thermo T7, using above-mentioned plasmid pEU-MAPKl as mold. mRNA was 
compounded by RNA polymerase (Toyobo make), respectively. The buffer 
permutation of the compound mRNA was carried out at the buffer mix solution of 
purification and "PROTEIOS (TM)" attachment using the G-25micro spin column 
(product made from Amersham), and acellular protein synthesis by the 
superposition method was performed. 

A superposition method reaction is set on 96 hole plate. Sterilized water l.Smicrol, 
buffer #2 2.0mlcrol of "PROTEIOS (TM)" attachment. Creatine kinase (10mg/(ml)) 
1.7microl of "PROTEIOS (TM)" attachment, RNase inhibitor (40U/mul, Toyobo 
make) l.Omicrol, wheat germ extract lO.Omicrol of "PROTEIOS (TM)" attachment, 
Purification mRNA solution (0.3-0.4mlcrog/mul) 13.4microl of the pEU-ERK2 origin 
which carried out the buffer permutation, It carried out by carrying out multistory 
of tlie reaction mix solution whicli consists of purification protein solution 
20.1microl of the library origin which carried out the buffer permutation to 
the bottom of 250micro of buffer mix solutions I beforehand poured distrlbutively 
on 96 hole plate. The reaction was performed at 26 degrees C for 16 hours 
0063 
Example 8 

Enzyme activity measurement of ERK2 

Activity measurement of ERK2 compounded by the acellular protein synthesis 
system was performed. 

Specifically, the buffer permutation was performed for acellular protein synthesis 
reaction termination liquid to the MAP kinase buffer (25 mM Tris-HCI, pH7.5, 0.5mM 
EDTA, 0.5mM EGTA, 0.05% Triton X-100) using the G-25micro spin column 
(product made from Amersham). Activity measurement was performed by using 
the protein solution after this buffer permutation as sample liquid. p42 / p44 MAP 
Kinase Enzyme Assay System (product made from Amersham) was used for activity 
measurement. 

The result is shown in drawing 2 . When activity of ERK2 at the time of constituting 
the protein added beforehand only from a MEKl configuration-active type variant 
was set to 100, the activity at the time of adding the protein of the library origin 
was set to 18. Although the amount of manifestations of MEKl was imagined to be 
the 1/100 order of ERK2, and it was less than the case where it is made discovered 
with equivalence, it was shown that MEKl is acting on ERK2 clearly. It is guessed 
easily that the gene of the strangeness which exerts an interaction on ERK2 from 
this result using the gene expression library which consists of 100 clones around 
one pool, or known protein can be identified. Moreover, it is guessed easily that this 



result can be applied and the gene of the strangeness which affects a certain 
specific signal transfer system protein, or known protein can be identified. 
0064 

Effect of the Invention 

the high of the matter which controls the activity of a certain protein by this 
invention - throughput screening was attained. By furthermore using the approach 
of this invention, the protein activated or inactivated can be adjusted now 
efficiently and simple, therefore, according to this invention, purpose protein can be 
activated or inactivated, and the matter like can be screened easily, and activation 
or inactivation ****** protein can be adjusted simple. Moreover, various matter 
can investigate the effect which it has on protein, and can contribute to the 
elucidation of the effect which It has on the toxicity of the matter, or a living body, 
the elucidation of a disease, development of drugs, etc. 
0065 

Layout Table 

Array number 1 

The die length of an array: 21 

The mold of an array: Nucleic acid (DNA) 

The number of chains: Single strand 

Topology: The shape of a straight chain 

The class of array: Synthetic DNA 

Array 

CTTCCTTCCT CTCCCGGTCA G 
0066 

Array number 2 

The die length of an array: 21 

The mold of an array: Nucleic acid (DNA) 

The number of chains: Single strand 

Topology: The shape of a straight chain 

The class of array: Synthetic DNA 

Array 

CCTCTGAGCC CTTGTCCTGA C 
0067 

Array number 3 

The die length of an array: 20 

The mold of an array: Nucleic acid (DNA) 

The number of chains: Single strand 

Topology: The shape of a straight chain 

The class of array: Synthetic DNA 

Array 

ATGCCCAAGA AGAAGCCGAC 
0068 

Array number 4 

The die length of an array: 20 

The mold of an array: Nucleic acid (DNA) 

The number of chains: Single strand 

Topology: The shape of a straight chain 

The class of array: Synthetic DNA 

Array 

TTAGACGCCA GCAGCATGGG 
0069 

Array number 5 

The die length of an array: 30 

The mold of an array: Nucleic acid (DNA) 



The number of chains: Single strand 
Topology: The shape of a straight chain 
The class of array: Synthetic DNA 
Array 

GAACTCGTTG GCCATCTCGT CGATGAGCTG 
0070 

Array number 6 

The die length of an array: 29 

The mold of an array: Nucleic acid (DMA) 

The number of chains: Single strand 

Topology: The shape of a straight chain 

The class of array: Synthetic DNA 

Array 

GACGAGATGG CCAACGAGTT CGTGGGCAC 
0071 

Array number 7 

The die length of an array: 22 

The mold of an array: Nucleic acid (DNA) 

The number of chains: Single strand 

Topology: The shape of a straight chain 

The class of array: Synthetic DNA 

Array 

ACATATGTCA GTCCTTTTAT TA 
0072 

Array number 8 

The die length of an array: 22 

The mold of an array: Nucleic acid (DNA) 

The number of chains: Single strand 

Topology: The shape of a straight chain 

The class of array: Synthetic DNA 

Array 

TAATAAAAGG ACTGACATAT CT 
Brief Description of the Drawings 

Drawing 1 Drawing showing the enzyme activity of the ERK2 protein at the time of 
not making it discovered with the case where a MEKl configuration-active type 
variant is made to discover under existence of ERK2. 

The activity (addition activity of 32P to a substrate peptide) of ERK2 Is shown on an 
axis of ordinate, and the dilution ratio of a sample is shown on an axis of abscissa, 
(independent) : When it reacts without adding mRNA, and mRNA of 
the :(manifestation) pEU-MEKl-CA origin was added and MEKl-CA is made to 
discover,: (control) When ERK2 is not added to the system of reaction. 
Drawing 2 Drawing showing the enzyme activity of the ERK2 protein at the time of 
making the library containing a MEKl configuration-active type variant gene 
discover under ERK2 protein existence. 

The relative activity of ERK2 is shown on an axis of abscissa. When the activity 
value of ERK2 at the time of adding mRNA which consists of only things of the pEU- 
MEKl-CA origin was set to 100 and mRNA of the library origin is added (library) 
The relative value at the time of making it discovered by ERK2 independent one 
(control) is shown. 



Brief Description of the Drawings 

Drawing 1 Drawing showing the enzyme activity of the ERK2 protein at the time of 



not making it discovered with the case where a MEKl configuration-active type 
variant is made to discover under existence of ERK2. 

The activity (addition activity of 32P to a substrate peptide) of ERK2 is shown on an 
axis of ordinate, and the dilution ratio of a sample is shown on an axis of abscissa, 
(independent) : When it reacts without adding mRNA, and mRNA of 
the .-(manifestation) pEU-I^EKl-CA origin was added and MEKl-CA is made to 
discover,: (control) When ERK2 Is not added to the system of reaction. 
Drawing 2 Drawing showing the enzyme activity of the ERK2 protein at the time of 
making the library containing a MEKl configuration-active type variant gene 
discover under ERK2 protein existence. 

The relative activity of ERK2 is shown on an axis of abscissa. When the activity 
value of ERK2 at the time of adding mRIMA which consists of only things of the pEU- 
I^EKl-CA origin was set to 100 and mRNA of the library origin is added (library) 
The relative value at the time of making it discovered by ERK2 independent one 
(control) is shown. 
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[0 0 5 3] 

^^H^l^fflv^fjtLSlfSDNAti^ RNA*°'jy 7-W^'g-ri.^n^-:5'@B^j<!:, 

V>„ ;$:^BJlc^3>t&DNA<7)^^{i. -^Bfel-* ^ >'/^':^a* n- Kl"^ DN A ^^Tig-g- 

SfllS R N A S"^^ L > -^^m K^t<Dm^-C^ RNA^ii'^LT'b^V^o 
[0 0 5 4] 

[0 0 5 5] 
[^If^] 

[0 0 5 6] 

1 

thft3feERK2 (MAPKl) mi.^<n)^ ^~ -y ^ 

H e L a»SS^<7>mRNA?r#8tfflS&L^ iti^^Mi: LTjsfr^¥SJ*;ic J: 19 c DNA 
$-^^L7to 3S|S¥ElSlit±> ReverTra Ace(R) {-m-mmi) ^fflv^^t 
o -^BSlL/c c DNA^rHS t LT. -fe >7; T'y-f v-MA P K 1 - F (@2^J#-f- 1 ) t 7 
>^-t>X7"9^v-MAPK 1 -R (SB^J#^2) ^fflv^. P C RR^C^^ff ofco PC 
RS:)Sl::fi. KOD-Pl u s -DNA#'J p( v^-t* ^'gefflt. ^y^-f 

v-50pmo K ^Mv^*';f>->i;7A 1 mM^ dATP. dTTP^ dCTP. dGTP 
#0. 2mM, KOD-Plus- MM^^vV 7~-^\ x^^. KOD-P 1 u s- 
DNA*°'J^ 7--lf 1^--;' ft|^?Sl:5 0/. 1 (^RJS;m"e> 9 4 "C 2 fi-^ [94*01 
5#. 6 0r2 0#\ 6 8tl^] X 2 5^?--ri^;KOzaK-CRjS4'#o;to PCRUm^ 
ML. te^^yAi^S-g-BK^';/ h rPROTEIOS (TM) J ^Mo^ffl-N'^^ ^ - 
pEUS-NI I(7)Ec oRV"9--f b H-if/^ n-::^>i5^§r^fv^ ZfyT.^ KpEU-M 
APK 1 im^Ltzo 
[ 0 0 5 7] 

^ V ft*M E K 1 jt^E^<7?#fife6^|^SttS^^#<7) iJr n - ::i > 

H e L alfflil&**OmRNA:$^^)a|frfe5^tfc c DNA^^Mt LT. 5 J^x >7 "/(T? n e s 

t e d-pcRS-ff9ii:J-J:'9. MEK 1 ikB:'f-<Dm^tm^mm^m^m<omx^wi 

M'^mKii. H e L alfflM*<7)mRNA^#SIML, iti^^Mt LTi^fe^RJtvir 
J: *) cDNASr-^^LTto iSfrlSSElSt^fi^ R e V e r T r a Ace(R) (S^IS^ 



ao) 
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m ^-fflv^/co -^fiKL/lrc DNA^^Mt LT> -lr>7. T'^-f v-ME K 1 - F (@2^J# 
^3) t7>^-ty7.yy^-7'-MEKl-R (@e^J#^4) ^fflv^ PCRSJSHto 
?t (^-;^r7 7') o PCRJS:i&t;Ji> KOD-Plus- D NAjKV p< 7--tf 
f^mm ^^MLs ^^vH^- 5 0 pmo 1 . Mvi/;T->->'> A imM, dATP. d 
TTP. dCTP^ dGTP#0. 2mM^ KOD-P 1 us- 7 r - 1 x 

KOD-P 1 u s- DNA*-U> v--if ft^^gfi 5 Oft I (DK^^ 

-C. 9 4^2^5-. ]9 4'C15|3'\ 6 0t:2 0#. 6 8X^1^] x 2 0 -9-^ ^ ^K^igJ^T 
SiK^^^To^Co i^^SLtz? CRM'^'kMt tT^ -b>;?.y7-f v-MEK 1 - F tT> 
f--fe>'>^7'7'f v-MEK 1-CAR (gS?!l#^5) i3 J: O^'-fe^;^ 7*7-< v-ME K 1 - 
CAF (e2^J#-f-6) i:T>f--b>;^7'7>rv-MEK 1 -R<^-M<0Jia*-&to-i^O7'7 

-i-^-tm^^^r. mutmcKm^i^T^p CR Km^n<>tz m-7.Tv^) o meki 

-CAFi:MEK 1 - CARH{i. 75 7®!^ (Ser218Glu. Ser222G 

1 u) ^r*A-r'5.^£^^e^JSr^^-e</^-l.o -SopcRgi^sr^st lt^ -b>;?.y7-f 

v-MEK l-Fi:T>'^-t>;^7'9>fv-MEK 1 -RS-ffl\/^T. tfriBi: 
T-PCRElS^^ToTt (^H;^r>.>'7') o if^MLTtPCRStJ^HMt LT, -fe^^y^ 
-^-MEK 1 -Fi: 7>f--fe>>^7'9^v-MEK 1 -A a R (SE^J#-^7) i3i;/-t 
^^y^^fv^MEK 1-AaF (SB^J^^S) t 7 >^-tr y^^- v-ME K 1 - R 
<0-m<Dm^-^^^<Dyy^-^-^m\^>X. miBi:I^CSJS^#T?PCRRfE:*=fTo;t: ( 
Hlzg^T--;' 7') oMEKl-AaFtMEKl-AaRfcii^ 5 2 5^Ac7)Aa t I-9)»f 

Mi LT. -t:>;^:/7'< v-MEK 1 -Fi:7>f-t>;^7'7-f -^-mek 1 -R^fflv* 
mriet|W|CRl£;*f*-ePCRR^&HTo7t msiT^Tyy) o igiPiL;tPCR|ltl^ 
> ■flti&Op EU 3-NII^^':5'-<7)Eco R V-9-'1' h H-^" 7*i? n - ^ >' t> 'I^M^T' 
7y!l5 FpEU-MEK 1 -XE^^^tTto ^<7)^^7.< K^2ffifr(75Aa t I-'j-'f 
y^WL. L i g a t i 0 nKJt-r^nV'm^-ri>^LtK^^X. ^<r)m<r>DN A^^ri: 
X^^^. P EU-MEK 1 -CASr#^L7to 
[0 0 5 8] 

ME K 1 ^BKS<)fSt4a^M#(7)4s«^ t'&^^H J: :S,-g>j^ 
±5eoy7^5 KpEU-MEK 1-CA^^atLT. Th e rmo T7 RNA4^ 
Up«9--lf (m#^^SI) t^J: l9mRNA«7)^fig^^tL'e'*i^fo7to -^-^ L/cm R N A §r 
G-2 5^^ i^v7,\dy^yA (Am e r s hamttSS) ^^fflv^TffiiJ. fPROTE I 

OS (TM) J im<D^<y y 7 - ^ y 7.mm:.^^y 7 r -mmL. mMm^ii>mmii^ 

9 6^7"^^ bi::*3l^T> MItIcI. 8^U fPROTEIOS (TM 

) J #M<7?^^*7 7t-# 2 2. 0^ K rPROTE I 0 S (TM) J #Ji<7)i:^ P7f- 
y^t--^ (1 Omg/m 1) 1. 7 ft I. RN7--fe*M3^J (4 0 \J / ft 1 . i:^!!;^ 
IS) 1. 0^1> rPROTEIOS (TM) j Um<DnA^!E^ifyii!,mi 0. 0 // U 
/N'';'7T-*mL7tp EU-MAPK lS*<??MmRNA?^ (0. 3-0. 4//g/;* 
1) 33. 5fxl^^h^j:^')T^'yay^'yi^7.-WM^>^hi!i^C>b9 6^yu-hK'^ 
&L7t/N*-7 7T-^ 7^'^-^^S2 5 0 /. 1 (7)TtcM^1-;5>ii:{c J: i9^To;t:o RjSfi. 2 
er-Tl 6t^MfTo;to -^)tL;tERK2 3^>/N-^M$-G-2 5 n;^ t: ^ 

fflv^TlliS. fPROTEIOS (TM) J #JS(7?/^>y7 7'-^ ';'i5';^-^?g[tc/N*>;^ 7T- 

[0 0 5 9] 

MEKI ^M##^ET-e<7) E R K 2 (^it«BI& ^ > /n* ^ M^^J^ KX^^^ 

±ie<^7'7;^5 Kp EU-MAPK 1 LT> Th e rmo T7 RNA^KV^ 

(E#l5ltm) •jmRNAc^'^JSgS-eti-rtL^ToTto 'a'J^t;tmRNA^G- 
2 5 v^:^D7;e:^*9A (Ame r s h amM) *fflV>Ti|||S^, fPROTE I 0 S 
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ES^SRlSli, 9 6?^:7'^- hlC^^>T^ MItIcI. 8//K fPROTEIOS (TM 
) J 7 7-# 2 2. 0;.K rPROTE I OS (TM) J #JSOi> U-Tf- 

>^-^--b* (1 Omg/m 1 ) 1 . 7 1 . RN7--Hffi#^J (4 0 U/// 1 , 
^) 1. 0;/K rPROTEIOS {TM) } itM<D:2A^mWmiiimi 0. O^U 
^t>;'7 7-SJ|U;tpEU-ERK2S5l5<^)fflfSgmRNA-M (0. 3-0. 4^g//^ 
1) 13. 4^ K A-;'7r-SI^L7tMEK l#^K«Jf^M^^#Of|i^:J'>/^•^S■^ 
v^2 0. 1 // 1 VTi^z^ay^ y^:^l^mi. (b7i^Ci6 9 6 ^^y'l^- hK'^^ 

Ltz^'iyy 7-^ yi^ 7.^1^2 5 0 ^/1 <DT KM^t ^ :i Hz X ^fs^tzo R^c:^^i^ 2 6 

[0 0 6 0] 

*Jfi«^J 5 

E R K 2 <^g5t^SrM^ 

tem^' > /N-i^ l-^Bg J: 19 -^Et L E R K 2 <7>^Stti|iJ^ ^fi^o 7t » 
*ft6tJ mi. yN':J'S'^fi£Rjt^^T?S^^ G-2 5-7^^'UXli>*9A (Am 

e r s h am^tS^) -Irfflv^T, MA P ^-^--bVt-;' 7 7 - (2 5 mM T r i s - HC 1 
pH7. 5. 0. 5mM EDTA, 0. 5 mM EGTA> 0. 05% Trit 
on X-100) \Zj'^yyr-W^'^"i'j^fzo :i<^^^yy7~WWk<D^y^'i^W^^ 
^'fy/)\^WLt tT?S'l4ifliJ^Sr^fo;to ^Sl^SiJ^lcfi, p 4 2/p 4 4 MAP Kin 
ase Enzyme Assay System (Am e r s h a mttiJ) "^^y/^fzo 

^<Dm^^mi\z.^to uEY.im^^m'^m^m^^iiwk.-f\z^^KjB^fT':>tz^<DE 
RK2mt-i, uEYiim^mm'mm^mw^M^x^mm.^y^-^i^^^m.j^.^'if-ofzm 

<^ERK2li. \ Q 0 {)^^n^^^'\k<Dn^ki}mn.^^fzo ico^:i:l±ERK25i)^ME 
[0 0 6 1 ] 

fife 

±ie<^7'7;^5 KpEU-MAPKl i:^ I^C<pEU3-NI I ^ u - =.y 
^^t7t^te^#Oite^9 9aiit±f£OpEU-MEK 1 -CA^-e^L-etl^iig-g-tTt 
:^7;^5 K^g-^T^ (J^iT. 7^ ^7';) 1 : l<r>m^xm.^Ltzii<D^mMh\.x ^ 
Thermo T7 R N A*" 'J p< 7 --fe' (m^iS^S^) i m R N A(7)^^^^To t^: 
o -^^L^tmRNA^-G- 2 5-7^^'D;^li>*7A (A marsh a mM) =^fflv>r 
fflM, fPROTEIOS (TM) J #Ji(^^N*777-5 7:^X-^7g[tCA777-g3!^L 

^ Mmzii>mmm.^y^'^^w^^^'iT'Dtzo 

MffiStSfi. 9 6;i\:7"^- htci5\/^T. M®7icl. rPROTEIOS (TM 

) J #Ji<7)A7 7 7-# 2 2. 0;/ K rPROTE I 0 S (TM) J #Ji<iD^ 1^7^^ 
>^i— -if (1 Omg/m 1) 1. 7/. U R N7--t*ia#3l!) (4 0 U/;/ 1 . 
^) 1. 0/.1. rPROTEIOS (TM) J #Ji(7)=iA^K^Jfiffi-ygl 0. 0 U 
^N'7 7 7-fiJfet7t7-f 7'7'JS*(7)f|i^mRNA#*M'^?^ (0. 3-0. 4//g/;/ 

1) 3 3. ^tJt\i)-^h^j:h^)7^Z/By^yi^7s'Mm^^%h'b''\:>^^^'K-:f}y'-Y\Z^ 
^Ltz^^yyr-^ yi^7.m^2 5 0 /^1 OTJ-MSI"* i t J: >9^To;t:o SJSli> 2 
6*C-ei 6lltMtfo;to 

[0 0 6 2] 



(12) 
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±ISc^y9;^5 KpEU-MAPKl^^StLT^ The rmo T7 RNA^K'Jp? 

2^-^^ ^U7.\^:yijyM. (Ame r s h amttm) ^fflv^TffliJ. fPROTEIOS 
(TM) J #loA7 7r-$ 7^!';^«^^^^*^7 7 7-li^L> m^j£t::J:-&l!E«Bfl&^ > 

i.m^Klls\t. 9 6:a:7'V- b tciSV^T. MItRI . 8//U rPROTEIOS (TM 
)J#SOA777-#2 2. 0//l> rPROTE I OS (TM) J #1^^:' IxT'^ 
>^t--b' (1 Omg/m 1) 1. 7// 1 . R NT--t-|S#j^J (4 0U//< 1 > m^lS^ 1° 
m 1. rPROTEIOS (TM) J #Ji(7)nA^'E^ttai?Sl 0. 0 ;/ U 

/^*';'7T-fi^Lfcp EU-ERK2S*c7)f|$^mRNA-» (0. 3-0. 4//g/;/ 
1) 13. ^ fjL \. ^^yyr~MMLfz^^-yy')^^<Dl^^^y^^^%^^^2 0. 1 fx 

-5 -;'^'>!.^§VS2 5 0 ;/ 1 (DTKmrn-f^^t^X^'^-^tz^ U.)^s\t, 2 etJTl GitK 
fro /Co 
[0 0 6 3] 

E R K 2 <7)^tfSt4ll!lS 

I'&^I^H J:<9^fi!ct/v:ERK2 cT^^S'ftSUjg^^ff o fzo 20 
ift«lfla^>/^•i}'®'a'J^S^S:i^^7^^^r^ G-2 5-7^^n;;^f>*7A (Am 
e r s h amttS^) 'g-fflv^T^ M A P ^-^--IfyN^'y 7 r - (2 5 mM T r i s-HC 1 
pH7. 5> 0. 5mM EDTA. 0. 5mM EGTA, 0. 05% Trit 
on X-10 0) f-/N*'7 7r-SI^§-ffofco ^<r>f'^v y r -WWk<7)i' y ^"^i^ 

LTfili4Sll^S'fTo;to ^SttSOjel'(i> p 4 2/p 4 4 MAP Kin 
ase Enzyme Assay System (Am e r s h am^tS^) "kf^^^tzo 

-eS^?tL;t^'^<7)ERK2<7)IS'l4^ 1 0 0 i: Liz^^^ 9>f ^7 'J S*<7)^ ^yt^J'g^r 
HW^tzm^cni^mt. 1 8 hii-ofzo MEK 1 <7)^^l:{iE R K 2 O l / 1 0 OUmtit 

mm.-CW^^^fz^^K\m\i^£\'^ii<D(D. mhi)-^KMEK\i)^E-^Yi2K 30 
f^fflLTV>Sii:>6«^$tL;^:o 1 7'-;p^;t 19 1 0 0 a- >;5^t,;^;i,;t 

f£^^^3l7-^ 7*7 'J §rfflv>T. E R K 2 l^tSSf^ffl ^St^t^^^f 7t figt^O^ S 

^^&<D'yif-j-)VBi^Jhi^yf^i7S.\^^m^:BL tJI-*^ S 7t (ia^ (Di'y;^'^ itfs-?- 
Sr H S i t § S i 1 J, Hiil^ ? ii^ o 
[0 0 6 4] 

[0 0 6 5] 

vm\m 
wm^^ 1 

i2^J<7)ft$ : 2 1 
Be^J<7)M (DNA) 

: 50 
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mm 

CTTCCTTCCT CTCCCGGTCA G 
[0 0 6 6] 

se^j#-t 2 

mm<D&^ : 2 1 

mm<7ym (dna) 

CCTCTGAGCC CTTGTCCTGA C 
[0 0 6 7] 

@e^j#-^ 3 
Se^Joft? ■: 2 0 
E^J<^M :mm (DNA) 

atgcccaaga AGAAGCCGAC 
[0 0 6 8] 
SB^J#-t 4 
SS^J<7)ft^ : 2 0 

SB^JOM :mm (DNA) 

^m<Dmm : ^^dna 
mm 

TTAGACGCCA GCAGCATGGG 
[0 0 6 9] 

mm^-^ 5 

@B5T|<7)g;^ : 3 0 
E^JOM (DNA) 

BB^J-^Ja^i r-^BKDNA 

GAACTCGTTG GCCATCTCGT CGATGAGCTG 
[0 0 7 0] 

se^j#-t 6 
mm(7)M^ : 2 9 

SB^JOM :mm (DNA) 
@B?!l<^lilg : -^^DNA 

GACGAGATGG ccaacgagtt cgtgggcac 

[0 0 7 1] 
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se^j<7)M \mm. (DNA) 
wm 

ACATATGTCA GTCCTTTTAT TA 
[0 0 7 2] 

mm^ 8 

Se^J(7)g? : 2 2 
ae^JoS : (DNA) 

TAATAAAAGG ACTGACATAT CT 

mi] ERK 2<D#;£TT'MEK l#fig6<)^SttS^^#^|&m?-fr/cJl'^i:|&3^?-&;& 
fc^'&c^E R K 2 > ®<^^t^Srtt§r^1-|io 

^^^-to {m^) : mRNA=^l)Dx.t'f::R)S=^tfo7tm'^. (Hil) :pEU-ME 
K 1 -CA**(7)mRNA^itlx.TMEK 1 -C k^^^^^tzm^. (3> 
: ERK 2 §r Era Ainu's: 55^0 ;ti^-^o 

[112] MEK l^^St)fSt4M^^#jtfE^-§r^tp9^'^7';$rERK2^'>/N-^'t:^;fc 
TT^m^ -^Tt^t-^cT? E R K 2 ^ >' f (7)^^fStt^^-f-[lIo 

#$!llt::ERK 20+g#^S'tt§r^1-o pEU-MEK 1 - C A fi*c7) >{)(7)(^^-e«^^ tL^ 
mRNA^r^JlDL^c^-g-<75ERK 20iStt^lt$' 1 0 0 1 1> 'J S*OmR N A ^ 

atT^:^-^ (9>fr9';) , ERK2m«m31$-fr^c^# (3'yhn-;p) 
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